Signal from scintillation detectors in showers with energies 10 17 − 10 20 eV has been analyzed. It was determined, that for core distances ≥ 200 m the time scale of a particle arrival time at the detector constitutes 40 − 5000 ns and longer. Events with fine structure of the signal have been observed. The pulse consists of several peaks (for vertical showers) and a single pulse (for inclined showers). There are some anomalous events with two pulses wherein such a pulse shape is presented in two, three and more detectors. A period between these pulses makes 60 − 350 ns. *
I. INTRODUCTION
For many years at the Yakutsk EAS array studies of the pulse shape from Cherenkov and scintillation detectors have been performed [1, 2] . Initial measurements of the pulse shape from 2-m 2 scintillation detector at the Yakutsk array have been performed in 1975, continued in [1988] [1989] [1990] and renewed in 2005. Lately, a special designed setup has been used for this purpose, which consists of scintillation and Cherenkov detectors and quick-response electronics. All this allowed reconstruction of time-related characteristics of forward and back fronts and curvature and thickness of shower disk with a good precision. Measurements have shown that time-base of the signal in scintillation detector can be used in quantative analysis of EAS data, including cosmic ray mass composition data.
II. EQUIPMENT USED FOR REGISTERING THE PULSE SHAPE FROM CHARGED PARTI-

CLES
For measurements at the Yakutsk EAS array scintillation detectors of different areas and thickness were used. Two detectors were 2 m 2 and were separated by 51 m from each other, the rest six were 1, 0.25, 0.10 and 0.02 m 2 correspondingly and were placed in apexes of a tetragon with sides 7 and 4.5 m. One of the detectors (s = 0.10 m 2 ) had a lead ceiling (thickness 10 cm), similar detector had no top and was covered with thin black paper. These detectors were appointed for studying the influence of the cover material on detector response and the ratio between muons with E thr. ≥ 0.3 GeV and electrons in a shower. Scintillation detector with area of 1 m 2 was 1 cm thick and effectively registered particles with E thr. ≥ 2 MeV. For studying the spati-temporal characteristics of Cherenkov radiation a camera obscura was used [3] .
A. Recording system and control
For pulse shape recording we used an industrial computer of increased reliability equipped with integrating board with 19 PCI slots. La-n10-m8 boards with two fast 8-bit AD-converters with 100 MHz sampling rate and 2 Mb buffer store were plugged in these PCI slots. The computer is meant for 20 ADCs. Registration is controlled by external "masters". Masters generated by the main array when signals from three noncollinear scintillation detectors spaced by 500 m coincide Accepted frames of events are formed as a file record and added to the initial file, created automatically at the beginning of observation. Such a selection system allows pulse registration in showers with energies 10 15 − 10 19 eV.
III. REGISTRATION RESULTS
After ∼ 18000 hours of array duty cycle ∼ 1.2×10 5 showers were registered with energy above 10 15 eV. In every event arrival time of forward front of charged particles and Cherenkov light, From the huge amount of data one can distinguish a small group of showers with clearly visible double-peaked shape (see fig. 2 ). Such a shape is traced at a single detector, as well as at two-three detectors. The delay time of the second group of particles lies within 60 − 350 ns from the first one. The number of such events is all in all ∼ 1.5 − 2% from the total number of registered EAS events. From all the data listed above, it is possible to classify showers by their pulse shape.
Electron-photon shower has larger pulse half-width and half-height compared to "muonic" one.
Pulse structure consists of many saw-like peaks distributed in interval from 0 to 1000 ns starting with the first particle arrived at the detector (see fig. 3 ). Such pulses to a greater degree reflect string nature of shower particles generating including electron-photon component of the shower.
Such a pulse shape usually is peculiar to vertical showers with low maximum in the atmosphere.
"Muonic" showers have round pulse peak and notably 30% lesser half-width compared to pulse significantly and at 1000 − 1500 m amounts 400 − 800 ns, requiring taking it into account in measurement of EAS arrival angles.
Using the value of particle arrival delay at the detector τ , one can obtain curvature radius of the shower front. These times characterize areas of shower development in the atmosphere from which at a given core distance the main portion of particles arrives. Radius of curvature is determined by formula:
where R -core distance, τ -particle delay, c -speed of light. For experimental data of the Yakutsk array at mean core distance 790 m and τ = 248 ns, R curv = 4180 m. Along with the core distance the curvature radius increases, meaning that particles arrive from larger heights. 
IV. CONCLUSION
Registration of time-related shower characteristics (particle arrival time at the detector, pulse shape in scintillation detectors) allowed us to make the following conclusions:
